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(57) ABSTRACT

Systems and methods for enabling access to data, including,
data represented using a variety of “richer” data formats, are
disclosed. Such systems and methods may be useful, among
a variety of cases, with applications or entities that may not
typically be able to access such richer data. In at least some
implementations, data copied to a clipboard and formatted
using a variety of formats may be provided or accessed by a
destination application as part of a paste operation even when
the destination application may not natively provide the abil-
ity to access all of the data formats that might exist on a
clipboard. In at least some implementations, such access may
be provided without modifying or augmenting the data placed
on the clipboard.
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ENABLING ACCESS TO RICH DATA BY
INTERCEPTING PASTE OPERATIONS

RELATED APPLICATION

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 12/113,214, filed on May 1, 2008, entitled
“ENABLING ACCESS TO RICH DATA,” at least some of

which may be incorporated herein.

BACKGROUND

Clipboard systems are a common part of many modern
operating systems or computer systems. Typically a clipboard
system enables applications or other entities to “copy” or
“cut” data to a computer-implemented “clipboard,” and
enables the same or other applications or entities to “paste”
data from the clipboard. The clipboard i1s available to or
shared between applications and entities and enables the
transier of information or data between such applications and
entities.

At least some clipboard systems enable the transfer of
multiple pieces of data as well as the transfer of data in
multiple formats. For example, 1n some clipboard systems an
application may have the ability to add a single logical piece
of data or information to the clipboard in multiple different
formats. For example, an application might place a text rep-
resentation of a piece of data as well as an 1image representa-
tion of the same piece of data on the clipboard. A destination
application to which such a piece of data may be pasted might
then be able to access the format of the data that 1s most usetul
to the destination application.

In order to participate in information sharing or transier
using a clipboard, any executable code or application must
generally have the ability to interact with the clipboard sys-
tem. Such interaction may be accomplished through the use
of application programming interfaces (APIs) or a variety of
other mechanisms. While some applications or entities may
have the ability to access the full capabilities of a clipboard
system—including perhaps the ability to request alternative
data formats for a particular piece of data on the clipboard, 1n
some cases at least some applications may only have access to
a limited subset of a clipboard system’s functionality. As just
one example, a page displayed by a web browser typically
only has access to data on a clipboard that 1s formatted as text.
That 1s, even 1f the clipboard includes, say, an image or one or
more other representations of a piece of data, and even if the
page may have the capability of using these other represen-
tations of the data, the page may not be able to access the other
data formats.

SUMMARY

This Summary 1s provided to introduce a selection of con-
cepts 1n a simplified form that are further described below 1n
the Detailed Description. This Summary 1s not mtended to
identily key factors or essential features of the claimed sub-
ject matter, nor 1s 1t intended to be used to limit the scope of
the claimed subject matter.

Described herein are various techniques and technologies
directed to enabling access to additional and sometimes
“richer” data formats in applications or other entities that may
not typically be able to access such additional data. More
particularly, 1n at least some implementations, data copied to
a clipboard and formatted using a variety of formats may be
provided or accessed by a destination application as part of a
paste operation even when the destination application may
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not natively provide the ability to access all of the data for-
mats that might exist on a clipboard. In at least some 1mple-
mentations, such access may be provided without modifying
or augmenting the data placed on the clipboard.

To the accomplishment of the foregoing and related ends,
the following description and annexed drawings set forth
certain 1illustrative aspects and implementations. These are
indicative of but a few of the various ways in which one or
more aspects may be employed. Other aspects, advantages,
and novel features of the disclosure will become apparent

from the following detailed description when considered 1n
conjunction with the annexed drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an exemplary generalized operational
flow including various operations that may be performed
when enabling access to rich data when interacting with a
clipboard system.

FIG. 2 illustrates an exemplary system that demonstrates
one manner 1n which access to richer data may be enabled by
an adapter application.

FIG. 3 illustrates an exemplary system that includes a
graphical example of one mechanism for representing clip-
board data, including a representation of data that might exist
as destination data or might be provided to a destination
application.

FIG. 4 illustrates an exemplary computing environment in
which the various technologies described herein may be
implemented.

DETAILED DESCRIPTION

Described herein are various techniques and technologies
directed to enabling access to additional and sometimes
“richer” data formats in applications or other entities that may
not typically be able to access such additional data. More
particularly, 1n at least some 1mplementations, data formatted
using a variety of formats may be provided or accessed by a
destination application even when the destination application
may not natively provide the ability to access all of the data
formats that might exist on a clipboard. In at least some
implementations, such access may be provided without modi-
tying or augmenting the data placed on the clipboard.

Asused herein, a “clipboard” or “clipboard system” should
be interpreted as an entity that provides functionality associ-
ated with the transfer of data between different entities,
including, for example, between different applications, web
pages, and so on. Some clipboard systems may provide the
capabilities ol adding data to a “clipboard”—perhaps associ-
ated with a copy or cut operation—and reading data from a
clipboard—perhaps associated with a paste operation. The
same or other clipboard systems may provide the ability to
hold multiple pieces of data, or items, at the same time.
Furthermore, the same or other clipboard systems may pro-
vide the ability to hold multiple representations or formats for
a particular data item. For example, a clipboard system might
have the ability to hold, say, a formatted text, plain text, and
image representation of the same item. The same or other
clipboard systems may enable a destination application to use
or request a particular format or representation of an item. For
example, a word processing application might use the format-
ted text representation, a simple text editor the plain text
representation, and an 1mage processing application the
image representation. Some applications may enable a user to
choose between multiple representations or formats and paste
one or more of such representations. For example, some
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applications provide a “paste special” or other similar option
that enables the user to choose between multiple formats
when pasting information.

While many applications—including the word processing,
text editor, and 1image processing applications introduced in
the previous paragraph—may have the capability of access-
ing one or more data formats associated with data items on the
clipboard, 1n at least some 1mplementations some applica-
tions may only have the capability of accessing a limited set
of data formats or a single data format. For example and in at
least some 1implementations, a web browser as well as pages
or other information displayed or provided by a web browser
may only be able to access a simple text representation of a
data item that exists on the clipboard. Furthermore, execut-
able code included 1n web pages or other information dis-
played by a browser—such as JavaScript code included with
or referenced by an HI'ML page—may only have the capa-
bility of accessing a text representation of a data item that
exists on the clipboard.

While some applications or entities may only have access
to a single or more limited set of data formats or representa-
tions, 1t may still in some 1mplementations be possible to
transier or communicate richer or more extensive data. As just
one example, additional or richer data might be represented as
text—say, as XML or using some other data representation
language or format—and then the richer text might be com-
municated using the clipboard, perhaps using only a “plain
text” or similar clipboard format. One specific example of a
text format that can hold rich data 1s the Live Clipboard
format. In some 1mplementations, a format such at the Live
Clipboard format, or other format, may define one or more
ways 1o represent, encode, or otherwise make available for
transier a variety of additional or richer data. In the case of
Live Clipboard, for example and without limitation, the data
format may enable the transfer of “structured” data including
XML or other representations of a variety of data, references
to “feeds,” and references to “presentation” data that may be
used as part of displaying the data. The Live Clipboard format
1s described in more detail elsewhere herein, including below
with reference to FIG. 3.

Generally as used herein, the terms “structured informa-
tion” or “structured data” may refer to information or data that
has additional meaning when compared to plain text. For
example, a text field that contains, say, a first name or last
name, might not comprise structured data. In contrast, an
XML fragment that conforms to the hCard schema, or some
other schema, for representing contact information, and con-
tains, say, name, address, phone number, email address, and
sO on, 1n a structured format such as, for example, the hCard
format, would be considered structured data. Structured
information may also 1n some embodiments include a wide
variety of other information. For example, structured infor-
mation may include mnformation about the data—metadata—
like 1ts type or content type, as well as references to other or
additional data, and so on. Furthermore, although this
example mentions hCard and XML, 1t 1s important to note
that structured data 1s not limited to hCard and XML 1nfor-
mation and may comprise a wide variety of data types and be
represented using a wide variety of data representation for-
mats. Similarly, a reference may 1n some embodiments be
implemented using something like a Uniform Resource
Locator (URL) that identifies information, like a changed or
updated version of copied data, or a “Really Simple Syndi-
cation” or “Rich Site Summary” (“RSS”) or Atom feed, at
some endpoint on a network. However, a reference may be
embodied 1n a variety of ways and may 1dentily information
ol a wide variety of types.
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A text or richer format, such as the Live Clipboard format,
may be used 1n a variety of ways. For example, a source
application or a web page hosted 1n a browser might include
executable code—such as JavaScript, perhaps—that gener-
ates and places data represented 1n a richer format on the
clipboard. In some examples, such data might be indicated to
the clipboard system as using the text format and, as a result,
when that data i1s pasted to a destination application that
requests the text format, all of the rich data represented using,
the richer format may be provided to the destination applica-
tion.

I the destination application has the capability of interpret-
ing the richer data, 1t may be able to do additional processing
or provide additional functionality that might not be possible
without access to the richer data. As just one specific example,
suppose that a user views a web page that displays contact
information for a variety of people or other entities. In this
example, when the user selects a particular contact or contacts
and indicates that they want to copy the selected contact
information to the clipboard, the page might generate, say, a
Live Clipboard representation of the contact information—
perhaps using hCard—and place the resulting Live Clipboard
XML on the clipboard. Further suppose that the user then
pastes the Live Clipboard data on the clipboard to another
web page or some other application and, for the purposes of
this example, that the destination page or application 1s also
associated with maintaining contact information. If the user
pastes the information into an application that can recognize
that the pasted data includes Live Clipboard information, or
even just hCard information, the destination application
might be able to, for example, treat the pasted data as com-
prising mnformation for a tull contact (or perhaps set of con-
tacts), and maybe even automatically create “contacts” or
other data entities. In contrast, 11 the user pastes the richer data
into an application such as a simple text editor that does not
recognize or treat the richer data 1n any particular special
manner, the text editor may just display the text—in this case,
this might simply mean that the Live Clipboard XML might
be included 1n the document or text currently being displayed
by the text editor application.

Richer formats may enable the transier of richer data in
some 1mplementations, but the existence of a richer data
format represented, for example, as text, and even the exist-
ence of destination applications or entities that can interpret
the richer data format are not always suificient to enable the
transier ol richer information between entities or applica-
tions. One common example where a richer data format 1sn’t
suificient may occur when a source application 1s not aware of
or does not provide data using a richer data format that can be
understood by a destination application. For example, a
source application might not be aware of the Live Clipboard
format and might not add information that uses the Live
Clipboard format to a clipboard. In some implementations 1t
may be possible to convert or augment data so that the data
can be understood by a destination application. For example,
it may be possible to recognize when information about a
contact 1s placed on a clipboard and then convert this infor-
mation to a format such as the Live Clipboard format.

However, even 1f source data can be converted to a data
format that can be understood by a destination application,
there may 1n some cases be no suitable way to place such
information on the clipboard so that it can be accessed by the
destination application. As an example, suppose a user of a
personal information management application (or PIM appli-
cation)—say, perhaps, the Microsoft Outlook application
written by Microsolt Corporation of Redmond, Wash.—in-
dicates that they want to copy a calendar 1tem or appointment
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to the clipboard. The PIM application might create a data item
on the clipboard that represents the calendar item. Such a data
item might contain information associated with the calendar
item 1n a simple text format—not as Live Clipboard or some
other richer data format, but simply as, say, the description of
the calendar 1tem and the time and date, separated by tabs,
commas, or some other delimiter. This simple text represen-
tation of the calendar item enables a user to paste information
about the calendar item or event 1nto a text editor or other
application. The data item added by the PIM application
might also contain the calendar item information 1n one or
more other richer formats—ifor example, 1n the case of
Microsotit Outlook, the calendar information might be repre-
sented using a format like the 1Calendar format and then such
1Calendar information might be included on the clipboard as
a reference to a file with an .ics extension or as an “ICS file.”
As a result of the multiple data formats added to the clipboard
for this single data 1tem, 1f the user subsequently pastes the
data 1tem 1nto a simple text editor, they might see the contact
information 1n the simple text format. If they paste the data
item 1nto an application that can interpret file references with
1Calendar data, that application might be able to interpret and
use all of the rich information represented 1n the attached or
referenced file.

However, 11 they paste such a data 1item 1nto a web page or
other application that could interpret and use rich calendar
item nformation represented using a text format—Ilike Live
Clipboard in some cases—but that might only have access to
information on the clipboard 1n a text format (or might have
access only to some other format or set of formats), the web
page or application might not be able to access the richer or
more extensive information. That 1s, as the destination appli-
cation in this case might only have access to the simple text
representation that doesn’t include all of the calendar item
information, the destination application may not be able to
access all of the calendar information, even though the appli-
cation has the capability of using more extensive calendar
information and even though the more extensive information
exists 1n the referenced ICS file.

In some cases one attempt to resolve such a problem might
involve the use of a “converter” or “adapter’” application that,
say, “watches” or observes the clipboard and, 1n this specific
example, upon seeing a data item with a referenced ICS file,
converts the data in the ICS file to a Live Clipboard data and
then replaces the simple text representation of the data item
that 1s already on the clipboard with the Live Clipboard rep-
resentation. However, this relatively simple approach also has
a few problems, the biggest of which 1s that 1t requires delet-
ing information that 1s already on the clipboard, by replacing
the simple text representation with the more complex Live
Clipboard representation. In general and with many computer
systems or clipboard implementations, overwriting or delet-
ing information on the clipboard is at best considered a bad
practice and may not be allowed (instead, the recommended
approach—when all applications can access multiple data
formats—is generally to add alternative data formats). In this
example 11 the simple text representation 1s overwritten with
a Live Clipboard representation, a user that pastes the calen-
dar data 1tem 1nto an application that can interpret Live Clip-
board data may have access to richer data, but a user that
pastes the calendar 1tem into an application that cannot inter-
pretthe Live Clipboard data might see an extensive amount of
XML rather than simply the short and easy-to-read text rep-
resentation that was originally placed on the clipboard.

The techniques and technologies described herein are
directed to resolving this problem by, 1n at least some 1mple-
mentations, making a richer representation of a data item—
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such as perhaps a Live Clipboard representation—available
to some applications while not changing the representation on
the clipboard or changing the experience of other applications
or entities that also might use the data item. In at least some
implementations, elements of the techniques and technolo-
gies described herein may intercept paste operations and then
provide a richer representation of data on the clipboard to the
destination.

Turming now to FIG. 1, shown therein 1s an exemplary
generalized operational flow 100 including various opera-
tions that may be performed when enabling access to rich data
when interacting with a clipboard system. Operations that
may be associated with a source application, from which data
1s copied (or cut), may 1n some implementations be associated
with the first column; operations that may be associated with
a destination application, to which data may be pasted, may 1n
some 1implementations be associated with the second column;
and operations associated with an adapter or converter appli-
cation or other executable code may 1n some implementations
be associated with the third column. The following descrip-
tion of FIG. 1 may be made with reference to other figures.
However, 1t should be understood that the operational flow
described with reference to FIG. 1 1s not intended to be
limited to being used with the elements described with refer-
ence to these other figures. In addition, while the exemplary
operational flow of FIG. 1 indicates a particular order of
execution and 1s divided into three columns, 1n one or more
alternative embodiments the operations may be ordered dii-
ferently and may be performed by just a single entity or
application or may be performed by other combinations of
applications or executable code. Furthermore, while the
exemplary operational flow contains multiple steps, 1t should
be recognized that 1n some 1implementations at least some of
these operations may be combined or executed contempora-
neously.

In an exemplary implementation of operation 110, an
adapter application or other executable code may identily
existing paste targets that can recerve richer data and, when
identified, may register for notification of paste operations
initiated using 1dentified paste targets.

Generally, a “paste target” may be understood herein to
refer to some entity by which a user or other executable code
may 1nitiate a paste operation, where the entity may be asso-
ciated with recerving, interpreting, or otherwise using richer
data. Paste targets may take a variety of forms and be imple-
mented 1n a variety of ways. In one example, a paste target
might comprise an “edit control” or “text box control” of
some type. With such an exemplary edit control, a user may
click or take some other operation to “select,” “give focus to,”
or otherwise indicate a desire to interact with the edit control,
and may then choose to paste information from the clipboard
in one or more of a variety of ways, including through the use
of amenu 1item, a keyboard shortcut, and so on. Other types of
paste targets may have different visual appearances (or may
have no visible appearance at all), and may be interacted with
in the same or other ways.

In some 1implementations, only particular edit controls or
other elements may be considered to be paste targets, and
such a differentiation—if 1t exists—may be made 1n a variety
of ways. In such implementations, some elements of a user
interface—tor example, some edit controls or text boxes—
may be enabled to support the pasting of richer data, while
other elements of a user interface, including perhaps other
edit controls or text boxes, are not so enabled. For example, 1n
an implementation where a user interface 1s represented using
a technology like HTML, an edit control may be defined, as
just two examples, using an HITML “mput” element with a
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“type” attribute set to the value “text” or using an HTML
“textarea” element. In at least some of such implementations,
an edit control that 1s to support the pasting of richer data
might have, for example, a “class” attribute with a particular
value or name, or might be denoted 1n some other fashion.
Other edit controls may not have or use the same value or
name for the “class™ attribute or other characteristic and
therefore may 1n some implementations be considered to not
support the pasting of richer data as described herein. In some
implementations, which edit controls enable the pasting of
richer data may be determined in other ways, or all edit
controls may support the pasting of richer data without the use
ol any particular identifying characteristic.

In at least some exemplary implementations, a paste target
may include or be associated with an HIML “div” element
and an edit control or text control, including an HTML
“mput” element with a “type” attribute set to the value “text,”
or an HTML “textarea” element. The paste target may have
some kind of visible representation, like an 1mage associated
in some fashion with the “div” element. In other implemen-
tations, the paste target may just comprise an edit control
itself, or might comprise some other arrangement or compo-
sition of one or more user mterface elements or controls. In
some implementations, the edit control may be transparent or
not visible—in at least some of such implementations, an
image or other user interface element or elements that are
associated with the edit control or with a containing element,
like a “d1v” element, may enable a user to interact with the
paste target. If the edit control 1s not visible, 1t may appear to
a user that they are interacting with the visible user interface
clement—the 1mage, say—when they are in fact interacting
with the edit control.

Furthermore, in at least some implementations a paste
target may have another user interface representation, or may
not have any explicit user interface or visible representation at
all. For example, an application or web page itseli—mnot just a
particular part or user interface element of the application or
web page—may 1n some cases be implemented to respond to
paste 1nitiation operations—such as a keyboard command
like “Control-V’"—Dby 1nitiating a paste operation. In at least
some ol such implementations, the resulting destination data
may be placed 1in some part of the user interface, possibly
independently of where the mouse or other selection was at
the time the paste operation was initiated. As just one
example, a paste operation performed “anywhere” on a par-
ticular web page might result in the pasting of information at,
say, the bottom of a list being displayed as part of the page. In
the same or yet other implementations, destination data pro-
vided to the destination may not result 1n any visible change
in the user interface. For example, destination information
might be processed, saved, or otherwise used in some manner
without any change to the user interface.

Once a paste target has been defined or exists—ior
example, because the author of an HI'ML page has included
an edit control with a particular “class” attribute 1n a page—
the 1dentification of paste targets may be accomplished 1n a
variety of ways depending on characteristics such as the
nature of the destination applications that include paste tar-
gets, the operating system 1n use, and so on. In at least some
implementations, at least part of identiiying paste targets may
involve enumerating user interfaces, applications, or the like,
and further enumerating elements that might be paste targets.
As just one very specific example, and without limitation,
when paste targets that enable access to richer data may occur
as part ol a web page displayed by a browser, paste targets
may be identified by enumerating all of the web browser
applications, web browser tabs, web browser windows, and
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the like. In the specific case of the Internet Explorer applica-
tion written by Microsoit Corporation, each user interface
clement that displays a web page may exist as an operating
system “window,” and also have at least some characteristics
that are shared between instances of the window that displays
web pages or other content, such as the same name. Inthe case
of Internet Explorer, a window that displays web pages or
other content may be referred to, for example, as a “web
browser control” or the like. In such an implementation, the
identification of paste targets may be accomplished, 1n part,
by first identifying each web browser control or each window
that has this particular name. (In the case of Internet Explorer
and also with other applications, this may enable the 1denti-
fication of paste targets 1n applications that use, contain, or
include web browser controls, even when the applications are
not considered to “web browser” applications. For example,
the Visual Studio development environment, also produced
by Microsoit, uses web browser controls to display help infor-
mation in at least some 1implementations.)

It should be noted that 1n at least some contexts and at least
some of the time, an operating system window 1s separate
from and not the same as a “window” that might typically be
percerved by a user. For example, an operating system win-
dow might be any operating system entity that has a “window
handle,” which might include a wide array of windows that,
for example, do not have menu bars, maximize and minimize
buttons, and so on; do not have the capability of being inde-
pendently moved; and the like. For example, in the case of the
Microsoit Windows operating system, many elements of a
“window” percetved by a user may 1n and of themselves be
windows—Ior example, in some cases a button may be a
window, a text box may be a different window, and so on.

In specific examples that use web browser controls or the
like, the 1dentification of paste targets may further be accom-
plished by identifying edit controls or other user interface
clements that are denoted as being paste targets, including
through the use of techniques such as identifying character-
istics like the use of the HI'ML “class™ attribute as described
above. In the specific example of Internet Explorer, and also
possibly applied to a variety of other applications, a represen-
tation of the content displayed by the web browser control or
the like may be retrieved in some fashion and then examined
for the presence of paste targets. At least some implementa-
tions of Internet Explorer, and also some other applications,
provide access to the information they display using one or
more “accessibility interfaces.” (Such interfaces are so named
because they are often used to provide access to applications,
data, or the like to individuals with disabilities, such as with
the use of “screen reader” applications for those that cannot
see a user interface.) In the specific example of Internet
Explorer, the implementation of an accessibility interface
may 1n some cases provide access to a computer-readable
representation of the HI' ML page or other displayed content.
Such a representation may then be examined for the presence
ol paste targets. For example, using an accessibility interface,
it may be possible to enumerate all of the edit controls 1n a
particular HTML page and 1identify the edit controls that have
a particular value for the HIML “class™ attribute.

The manner 1n which notifications of the mitiation of paste
operations may be receiwved also depends on a variety of
characteristics, including the nature of the destination appli-
cations, the operating system 1n use, and the functionality
associated with the clipboard system. In many implementa-
tions, one or more of a variety of APIs may be provided that
enable executable code to be called, or *“called back,” when a
particular operation or event occurs. For example, an API
might exist and be used that enables a particular piece of
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executable code to be called or executed when a paste opera-
tion 1s 1initiated with one or more paste targets, edit controls,
or the like. Using such an API, or a different API, some
implementations of this operation may be able to specily
executable code that will be called when a paste 1s imtiated for
a paste target.

In one or more exemplary implementations of operation
115, an adapter application or other executable code may
register or otherwise configure itself or other code to be
notified or gain knowledge of new paste targets that enable
access to richer data. That 1s, some implementations of the
already described operation 110 may identily existing paste
targets, while some implementations of operation 115 may be
related to registering to be notified when new paste targets—
targets that may not have existed when the operation 110 was
executed—are created or come 1nto existence. When one or
more of such new paste targets come nto existence, the
adapter or other application may then register to be notified
when a paste operation 1s mitiated using the new paste targets.
Such registration for notification of paste operation imitiation
may 1n some 1mplementations be accomplished 1n a similar
fashion to that described previously with reference to the
operation 110. For example, 1n some implementations of this
operation, an adapter or other application may register—
perhaps using an API provided by the operating system or
windowing environment—to be notified when any new appli-
cations, windows, or other relevant elements are created.
Upon being notified, the adapter application may then exam-
ine the new element and find any paste targets that are to
enable access to richer data. IT any paste targets are found, the
adapter application or other entity may then register to be
notified of when any paste operations associated with those
paste targets are mnitiated.

In an exemplary implementation of operation 120, a copy
(or cut) operation (or some other clipboard operation) may
place data on the clipboard. Such data may be referred to in
some 1nstances as “source data,” because 1t originates with a
“source application.” The addition or transfer of data to the
clipboard may be implemented in a variety of ways and may
in at least some implementations be exactly the same whether
access to richer data 1s being provided as described herein or
not. That 1s, 1n at least some implementations this operation
may simply be a copy or cut operation like any copy or cut
operation: after the operation has completed, source data
from the source application may exist on the clipboard. As
described previously, such source data may be associated
with one (or 1n some cases more than one) data item, and the
information associated with each data item may be repre-
sented 1n one or more data formats.

It should be noted that, as used herein 1n the context of
transierring information, the term “copy” may also include a
“cut” operation, where the difference may be that data asso-
ciated with a copy operation may remain 1n the location from
which 1t 1s being copied. In contrast, data being “cut” may be
removed, through some means, from the location from which
it 1s being copied. In both copy and cut operations, data may
be placed on the clipboard—the difference may be 1n what
happens at the location from which the data 1s copied or cut.
It should further be noted that 1n some implementations cut,
copy, and paste operations, as well as data transfer operations
that do not explicitly use system-provided cut, copy, or paste
functionality, may be performed through multiple different
user interface actions. For example, a user may initiate a copy
operation using a “Copy” menu item, using a keyboard com-
mand like “Control-C.” or some other command, and so on. In
some embodiments, a user may also or instead employ one or
more of a variety of other actions, such as “drag and drop™
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gestures, to transier data. For example, a user may select,
indicate, or otherwise 1dentily some data to be transferred,
copied, or cut by, say, selecting the data using computer
mouse movements, and then 1nitiate a data transier, copy, or
cut operation by “dragging” the selected entity or data to
some other location—perhaps by clicking and holding a
mouse button, and then finally “drop” the entity as part of the
data transier operation or to initiate a paste operation at the
indicated location. As used herein, copy, cut, and paste opera-
tions should be considered to encompass any set of user
actions or gestures, including those associated with such drag
and drop implementations. It should also be further noted
that, 1n some 1mplementations, alternative user actions and
gestures—including possibly drag and drop gestures—may
be mmplemented without the use of system-provided cut,
copy, and/or paste functionality. For example, a “drag” opera-
tion may not actually result 1n the execution of some or all of
the same executable code associated with a copy or cut opera-
tion, and a drop operation may not result 1n the execution of
some or all of the same executable code as a paste operation.
Nonetheless, such systems may still use the techniques
described herein. As a result, as just one example, a drop
operation might result 1n the providing of generated or con-
verted data in a way that 1s the same as or similar to the
manner 1n which a paste operation might result 1n the provid-
ing of generated or converted data.

Continuing with a description of the exemplary operations,
1n one or more exemplary implementations of operation 125,
a paste operation may be initiated 1n a destination application.
Generally, such a paste operation may be associated with a
paste target like those described previously, and may be 1ni-
tiated 1 one or more of a variety of fashions, including
through the use of a menu item, a keyboard shortcut, a drag
and drop operation, and so on.

As part of initiating a paste operation, 1n some implemen-
tations a user or other entity may select or otherwise indicate
a particular paste target. The selection of the paste target
might be performed 1n a variety of ways, depending, among
other things, on how the paste target 1s implemented and the
desired user experience. In one example, 1f the paste target
comprises an edit control, a user may select the edit control. In
another example, a user might select a control that 1s associ-
ated with an HIML “div” element by selecting a visible
representation of the control—Ilike perhaps an 1mage associ-
ated with the “div” element—using a mouse, or using the
keyboard perhaps by using a “TAB” key to move the focus
between different controls or user interface elements. In yet
other examples, a paste target may be selected or indicated 1n
a variety of other ways.

Then, to actually 1nitiate a paste operation, the user or
entity may take some action that in some implementations 1s
related to an edit control associated with the paste target. That
1s, for example, as the edit control may provide paste func-
tionality, or may be associated with paste functionality pro-
vided by the application or provided elsewhere, the 1nitiation
ol the paste operation may use the edit control. For example,
in at least some cases where the edit control 1s associated with
an HTML “textarea” or text “input” control, the user may
initiate a paste operation by right or left clicking the control
and choosing a paste menu 1tem from a resulting pop-up
menu. In such an example, the pop-up menu may 1n some
implementations be provided by the edit control. In the same
or other cases, a user might use a keyboard command like
“Control-V” or use a general top-level application paste menu
item. As the edit control may not be visible, it may appear, and
the user may believe, that the interaction 1s with a visible
representation associated with the selected control even
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though the actual interaction may be with the edit control
itself. For example, 1n a case where an edit control 1s not
visible and 1s located 1n the same physical location as an
image, the user may believe that they are interacting with the
image, not with the not visible edit control. Such an arrange-
ment—with a not visible edit control providing paste func-
tionality and a visible representation with which the user
appears to mteract—may be used in a variety of scenarios,
including with web pages displayed by a web browser. Edit
controls used in non-web browser contexts may operate the
same or 1n a similar fashion, or may operate differently.

In an exemplary implementation of operation 130, a paste
notification may be received as a result of the paste operation
that was 1nitiated 1n operation 123 and also possibly as aresult
of the registration for paste notification that was accom-
plished 1n one or more of operation 110 and operation 115. In
some 1mplementations, this operation may result 1n the
execution of callback or other code in an adapter or other
application, and such code may also execute or use operation
135 and operation 140, as described below.

In one or more implementations of operation 133, destina-
tion data may be generated using at least some of the source
data that exists on the clipboard. Generally, the destination
data may then—as a result of one or more subsequent opera-
tions—be provided or used by the destination application in
which the paste operation was 1initiated. The nature of the
source data used and the extent and format of the destination
data may vary widely, and may generally encompass some or
all of the source data (including possibly multiple data for-
mats associated with a particular or each data item), and may
produce destination data 1n one or more of a variety of for-
mats. As just one example, an implementation of this opera-
tion might identity a data item on the clipboard as including—
as mtroduced previously—a reference to an ICS file, where
the file contains contact information 1n the 1Calendar format.
This implementation might then create the corresponding
Live Clipboard XML data that represents the same or similar
information that exists 1n the ICS file, perhaps by, say, con-
verting the 1Calendar data to the hCard format, and then
encapsulating the hCard data 1n Live Clipboard XML. In the
same or other implementations of course, a variety of other
source data might be used, and a variety of other destination
data 1n a variety of formats might be produced. In some
implementations, including those where the destination
application may be configured to use text data and those that
use data 1n the Live Clipboard format or other XML or text
format, the destination data may comprise text.

In some implementations, this operation may be imple-
mented, at least 1n part, using an extensibility system. Such a
system might, for example, enable users or other entities to
“plug 1n”” executable code or other instructions that specity,
for example, how to convert particular source data to particu-
lar destination data. Using such a system, the source and
destination data that an implementation of operation 135 may
interpret or generate may be extended or changed without
changing an adapter or other application that provides an
implementation of operation 135. As just one example, when
a new source application or source data format 1s introduced
or becomes common, a plug 1n may be provided that can
convert from the new source data format and produce desti-
nation data in some other format.

In an exemplary implementation of operation 140, the des-
tination data generated 1n operation 135 may be provided to
the destination application 1n which the paste operation was
initiated. This operation may be implemented in a variety of
ways depending on characteristics such as the manner in
which the destination application 1s implemented and the
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functionality available to the adapter application or other
executable code associated with operation 140. For example,
in some implementations of operation 140, the adapter appli-
cation or other executable code may be able to programmati-
cally change the contents of the edit control or paste target
associated with the paste operation initiated in operation 125.
For example, as part of the paste notification recerved 1n
operation 130, or perhaps part of the paste target 1dentifica-
tion accomplished in operation 110 or operation 1135, a
“handle” or other 1dentifier associated with the paste target or
some element associated with the paste target—such as an
edit control-——may have been provided or have been acces-
sible. Using this handle or i1dentifier, executable code that
implements at least part of operation 140 may be able to call
a “Set Text” function, or the like, and provide the destination
data. (In the case of a “Set Text” function, the destination data
most likely would be provided as text.) For example, in the
specific case where the paste target 1n the destination appli-
cation 1s configured to understand and interpret information
in the Live Clipboard format, the destination data provided
using the “Set Text” or other function may be XML text that
conforms to the Live Clipboard format. As a result of this
operation, the destination data may now be accessible to the
destination application—for example, 1f the destination data
was set to be the text of an edit control that 1s part of the
destination application, the destination application may be
able to access the destination data by reading the contents of
the edit control’s text property, or the like.

Finally, 1n an implementation of operation 145, the desti-
nation application may use the destination data it recerved as
part of operation 140 1n one or more ways, including by
updating a user interface, by processing the data in one or
more of a variety of ways, by storing the data, and so on. As
just one example, a web page that includes a paste target and
that can interpret Live Clipboard data might examine the
destination data and, 11 i1t 1s Live Clipboard data that includes
information understood or associated with the page—per-
haps the page displays contacts and the Live Clipboard data
includes an hCard representation of a contact—might execute
code that retrieves relevant data from the Live Clipboard
representation and uses 1t to update the user interface associ-
ated with the page. Executable code 1n the destination appli-
cation may be configured to be called when the text associated
with a paste target—perhaps the text associated with an edit
control—is changed, perhaps by subscribing or registering to
be called when a “Text Change” event, or the like, 1s fired or
occurs; may poll the paste target or other repository of desti-
nation data and take action when the data associated with the
paste target changes; or may identily when to use the desti-
nation 1n a variety of other ways.

Turming now to FIG. 2, shown therein 1s an exemplary
system 200 that demonstrates one manner 1n which access to
richer data may be enabled by an adapter application. The
system includes a source application 210, a destination appli-
cation 220, an adapter application 230, and a clipboard 240.
The adapter application 1n turn 1s shown as including a
watcher module 232, a registration module 234, a converter
module 236, and an mput/output module 238. This descrip-
tion of FIG. 2 may be made with reference to other figures.
However, 1t should be understood that the elements described
withreference to F1G. 2 are not intended to be limited to being
used with the elements described with reference to other
figures. In addition, while the exemplary diagram in FIG. 2
indicates particular elements, in some 1mplementations not
all of these elements may exist, and 1n some implementations
additional elements may exist. Furthermore, it should be
understood that the exemplary graphical representations of
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the systems and user interfaces shown in FIG. 2, and 1n other
figures included herein, are provided only for purposes of
discussion, and in no way should be construed as limiting the
scope ol the techniques described herein to any particular
graphical or other representation.

Generally the source application 210, the destination appli-
cation 220, and the adapter application 230 may be one or
more applications, web pages hosted 1n a web browser or
other application host, or other executable code as introduced
previously and described elsewhere herein or that are evident
to one of skill in the art, while the clipboard 240 may be a
clipboard system that enables information to be exchanged
between applications and other entities, also as introduced
clsewhere herein and known 1n the art. Some or all of the
operations previously described with reference to FIG. 1 may
in some 1implementations be associated with the source appli-
cation, the destination application, the adapter application,
and the clipboard.

Generally, the source application 210 may be considered to
provide or be associated with source data placed on the clip-
board 240 while the destination application 220 may include
one or more paste targets that may ultimately include or have
access to destination data generated or provided by the
adapter application 230, as described 1n more detail below
and also with reference to the operations of FIG. 1. For
example, the copying of source data to the clipboard opera-
tion 120 described previously with reference to FIG. 1 may in
some cases take place 1n or be associated with the source
application, while the paste 1mitiation operation 125 and/or
the use of destination data operation 145 may in some 1mple-
mentations take place 1n or be associated with a destination
application.

The adapter application 230 may in some 1mplementations
ex1st as an application that might run transparently or “in the
background” and provide access to richer data 1n applications
with appropriately configured paste targets. The watcher
module 232 may include functionality associated with the
detection of new paste targets including identitying new paste
targets using steps as described previously with reference to,
for example, operation 115 of FIG. 1. The registration module
234 may include ftunctionality such as that associated with
identifving a paste target, registering the adapter application
to be notified when a paste operation using a paste target 1s
initiated, and may include tunctionality associated with, for
example, operation 110 of FIG. 1. The converter module 236
may include functionality associated with converting source
data to destination data, including 1n some implementations
an extensibility or “plug-in” system and functionality associ-
ated with, for example, operation 135 of FIG. 1. Finally, the
input/output module 238 may include functionality associ-
ated with, for example, recerving a paste notification when a
paste operation 1s iitiated, including 1n manners such as
those described previously with reference to, for example,
operation 130 of FIG. 1. The input/output module may also or
instead include functionality associated with providing gen-
crated data, including 1n some 1implementations data gener-
ated by the converter module, to the destination application,
including functionality associated with, for example, opera-
tion 140 of FIG. 1.

In some 1implementations an adapter application 230 may
be written or implemented so that the execution of the adapter
application and the functionality it provides does not require
clevated privileges, such as “admimistrator” or “root” access.
Such an application may then 1n some cases be installed
and/or used by a wider variety of users.

It should be noted that while the source application 210, the
destination application 220, and the adapter application 230
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are shown 1n the exemplary system 200 as being separate
applications that might exist in a single computer system, that
the applications may in fact exist as part of fewer than three
separate applications, and might exist as part ol multiple
different computer systems, as long as the computer systems
are able to communicate data placed on a clipboard between
the different computer systems. In addition, while the source
application 210 and destination application 220 are shown as
being separate applications, in some implementations source
and destination functionality may be implemented as part of
the same application, same web page, or related web pages,
and the like.

Turning now to FIG. 3, shown therein 1s an exemplary
system 300 that includes a graphical example of one mecha-
nism for representing clipboard data, including a representa-
tion of data that might exist as destination data or might be
provided to a destination application. The exemplary system
may contain clipboard data 310, structured data 320, feed
data 350, presentation data 380, and other data 395. Any or all
of the structured data, feed data, presentation data, and other
data may include references 1n at least some implementations.
Structured data may be associated with one or more struc-
tured data formats, such as structured data format 1 330 and
structured data format N 332. A structured data format may
contain one or more 1tems, such as item 1 334 and item N 336.
Feed data may be associated with feeds like feed 1 360 and
feed N 362, while a feed may be associated with some number
of sets of feed 1tems, such as feed items 1 364 and feed items
N 368. A set of feed items, like feed 1tems 1 364, may be
assoclated with some number of feed items, like feed item 1
366 and feed 1item N 367. Finally, presentation data 380 may
be associated with one or more presentation formats, like
presentation format 1 390 and presentation format N 392.
This description of FIG. 3 may be made with reference to
other figures. However, it should be understood that the ele-
ments described with reference to FIG. 3 are not intended to
be limited to being used with the elements described with
reference to other figures. In addition, while the exemplary
diagram 1n FIG. 3 indicates particular elements, in some
implementations not all of these elements may exist, and 1n
some 1implementations additional elements may exist.

Clipboard data, including destination data perhaps gener-
ated by an adapter application or the like, may be represented
in a wide variety of formats. In some 1implementations, clip-
board data may include some structured representation of the
data itself (which may 1tself include references to additional
data), feed or subscription mnformation associated with a ret-
erence to additional data and about the structured data or
about other data, and additional presentation or display rep-
resentations of the structured data. In general, the term “clip-
board data” may be imterpreted to refer to destination data,
including data generated by an adapter application or as part
ol a generate destination data operation, as described else-
where herein.

In some 1implementations, clipboard data, such as the clip-
board data 310, may be represented using a markup language,
like XML, for example, or some other representation. It
should be noted that while the system 300 and the clipboard
data 310 may be described herein with reference to XML
elements, XML attributes, and so on, the use of XML 1s not
required and any description of such use herein 1s provided
for exemplary purposes only. The clipboard data may be
represented 1n any number of a wide variety of alternate
formats. Furthermore, while particular elements, attributes,
and so on, may be referred to for exemplary purposes using a
particular name, such elements, attributes, and so on, may be
referred to using any name.
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In some 1implementations, the clipboard data 310 may con-
tain header information as well as one or more of different
types of data, including the actual structured data, feed data,
and presentation data. In general each of these types of data
may refer to the same information, but in different formats.
One purpose of providing multiple formats 1n this manner
may be to make 1t more likely that a destination may find data
approprate for 1ts use.

When represented using a markup language, perhaps like
XML, the structure of the clipboard data 310 might be the

same as or similar to the following:

<liveclipboard>

<|c:data> 0 or 1 elements
<]c:format> 1 or more elements
<|c:tem/> 1 or more elements
</lc:format>

</lc:data>

<|c:feeds> 0 or 1 elements
<]c:teed> 1 or more elements

0 or 1 elements
0 or more elements

<|c:feeditems™>
<|c:feeditem>
</lc:feeditems>
</lc:feed/>
<flc:feeds™>
<|c:presentations>
<]c:format/>
</lc:presentations>
</liveclipboard>

O or 1 elements
1 or more elements

In some implementations, the “liveclipboard” element may
be associated with the clipboard data 310, and the *“data”,
“feeds”, and “presentations” elements, and their child ele-
ments, may be associated, respectively, with the structured
data 320, feed data 350, and presentation data 380, and their
child elements, as described with reterence to FIG. 3. In
addition, 1n this example data, the use ol the string “Ic:” might
indicate a particular XML namespace, perhaps including a
namespace related to transferring structured data or destina-
tion data using a clipboard as described herein.

In some cases, header or other information may be associ-
ated with the clipboard data 310. This data may be associated
with some or all of “version”, “source”, and “description”
attributes, as well as other attributes. The “version” attribute
may represent the version of the clipboard data format used in
a particular instance of the clipboard data. The *“source”
attribute may represent a reference, like a URL, to the source
provider of the clipboard data content. And the “description”™
attribute may represent a human readable description of clip-
board data content.

In some implementations, the clipboard data may be asso-
ciated with at least one of structured data 320, feed data 350,
and presentation data 380. In the same or other implementa-
tions, the clipboard data may be associated with more than
one of these elements, including some implementations
where all three of the elements, or possibly other elements,
may be included.

The first set of data that may be included 1s the structured
data itself, which, 1n some implementations, may be associ-
ated with the structured data 320. In the same or other imple-
mentations the structured data 320 may be associated with
data represented using defined data formats, such as hCard
and vCard for representing contact information, hCal and
1Calendar for representing event information, and so on.
However, any defined format or structured data may be used
or associated with the structured data 320.

When the clipboard data 310 contains structured data 320,
it may be represented, for example, 1n a manner similar to or

the same as the following:
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<|c:data> 0 or 1 elements
<|c:format> 1 or more elements
<|c:tem/> 1 or more elements
</lc:format>
</lc:data>

When represented like this, the “format” element may cor-
respond to the structured data format 1 330 and the structured
data format N 332, while the “item” element may correspond
to the 1tem 1 334 and the 1tem N 336.

A structured data format, like structured data format 1 330,
may define the format of the child “item™ elements, like 1item
1334 anditem N 336, with which 1t 1s associated. A structured
data format may be associated with some or all of the “con-
tenttype”, “type”, and “encoding” attributes, as well as other
attributes. The “contenttype” attribute may represent the con-
tent type of data for the contained “item™ elements. For
example, this attribute may contain data defined by the Inter-
net Assigned Names Association (IANA), like ““text/calen-
dar”, “application/xhtml+xml”, and so on. The “type”
attribute may represent a schema or format type of the data for
the contained “item” elements. This may be useful, for
example, 1f an IANA format 1dentifier provided may not be
suificient to completely determine the type. For example,
when the “contenttype” attribute has a value of *““text/calen-
dar” there may be suilicient information to determine that the
data associated with an “item” element 1s formatted using the
1Cal standard. In contrast, when the “contenttype”™ attribute
has a value such as “application/xhtml+xml”, additional
information may be necessary to determine the format of the
data 1n the “item” element. For example, 1in this case, the
“type’ attribute might have a value of “vevent”, which might
indicate that the data 1s formatted using the hCal standard.
Finally, an “encoding” attribute may represent how the data
associated with the “item” elements 1s encoded.

In some implementations, when multiple formats are pro-
vided, such as with multiple instances of structured data
format 1 330 and structured data format N 332, it may be
useful to order the formats 1n some fashion. For example,
“higher fidelity” formats—iformats that may provide more
data, for example—might be ordered betfore “lower fidelity”
formats that do not provide as much data. (Lower fidelity
formats may be more widely accepted by destinations, and so
still may be preferable for some uses, or for some applica-
tions, web pages, and so on.)

After the format of the data 1s defined, for example, using
a structured data format, like structured data format 1 330,
one or more items that are represented using that format may
be provided. These items may correspond, for example, to the
item 1 334 and 1tem N 336. In some representations, these
items may be associated with “item” elements that are per-
haps located as children of “data” and “format™ elements.

An “1tem” may represent data itself and may be associated
with some or all of “description” and “ref” attributes, as well
as other attributes. The “description” attribute may represent
additional data defined by the user or application. The “ref”
attribute may contain a reference, for example a URL, asso-
ciated with the item.

The “1tem” element may also contain data itself. For
example, when using XML, 11 the data can be represented as
well-formed XML data that uses, say, the UTF-8 encoding,
then the XML corresponding to the data may be appended as
a child of the ““item” element. In some other cases, for
example when the data may not be represented as well-

formed UTF-8 XML data, the data may reside in a CDATA
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section for the “item” element, optionally encoded in the
tformat described by the “encoding” attribute of the enclosing
“format” element.

Data associated with either or both of the “format” and
“1tem” elements may include both “by-value™ and “by-refer-
ence’” data. That 1s, the actual data 1tself may be included, for
example, 1n the “item™ element. Alternatively, or 1n addition
to the actual data, a reference to the data or to additional data
may be included. That 1s, an “item reference” may be
included 1n the data for a structured data item. In some 1mple-
mentations, for example, the reference to the data may be
stored using the previously introduced “ref” attribute. For
example, 1n an 1item that contains information about a single
contact or person, a by-value copy of the data might be pro-
vided as part of the “item” element itself, and a reference to
that contact—perhaps as a URL—might be provided using
the “ref” attribute of the “item” element. In some cases, for a
particular item, only by-value data may be provided, while in
other cases only by-reference data may be provided, and
while 1n yet other cases, both by-value and by-reference data
may be provided.

In some implementations, when there are multiple struc-
tured data formats, the ordering of items beneath each format
may 1ndicate how items correspond to each other. For
example, 1f clipboard data 310 includes two structured data
formats X and Y, corresponding in some implementations to
two “format” elements, the first “item” element of format X
may correspond to the first “item” element of formatY. That
1s, the first “item” element for each format may refer to the
same 1tem, but represented in different formats. Furthermore,
in some implementations, when feed data—discussed 1n
more detail below—exists, including feed data that includes
feed items, the ordering of “item™ elements may correspond
to the ordering of “feeditem” elements, which may enable the
correspondence of 1tems to their location 1n a feed.

As just one example, suppose that the clipboard data
includes contact information for a particular contact, and that
the contact information 1tself 1s represented using the hCard
standard. In such an example, the contact information itself
may be represented as follows:

<div class="vcard’>
<span class="In n’>
<gpan class="given-name’>John</span>
<span class=‘family-name’>Doe</span>
</span>
<div class="adr’>
<span class="type’>work</span> address:
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-continued

<[c:tem>
<div class="vcard’>
<gpan class="In n’>
<gpan class="given-name’>John</span>
<span class="family-name’>Doe</span>
</span>
<div class="adr’>

<span c!
<gpanc
<span c!
<gpanc

lass="‘type’>work</span> address:
lass="street-address’>1 Microsoft Way</span>,
lass="locality’>Redmond</span>,
lass=‘region’>WA</span>

<span c!

lass="postal-code’> 98052</span>

</drv>

<d1v class="tel’>
<span class="type’>work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<gspan class="value’>+1-978-555-1212</span>

</drv>

</d1v>

</lc:item>
</lc:format>
</lc:data>
</liveclipboard>

As another example, suppose that two contacts—each rep-

resented using hCard—are to be represented as clipboard
data. The contacts themselves might be represented as fol-
lows:

<d1v class="vcard’>
<span class="In n’>
<span class="‘given-name’>John</span>
<span class="family-name’>Doe</span>
</span>
<div class="adr’>

<span c!
<span c!
<span c!
<span c!

ass="type’>work</span> address:
ass="street-address’>1 Microsoft Way</span>,
ass="locality’>Redmond</span>,
ass=‘region’>WA</span>

<span c!

</div>
<d1v class="tel’>

<spanc
<abbr ¢

ass="‘postal-code’>98052</span>

ass=‘type’>work</span>
ass="type’ title="voice’> phone: </abbr>

<span c!

ass="value’>+1-425-555-1212</span>

</drv>
</d1v>
<div class="vcard’>
<gpan class="fn n’>
<span class="given-name’>George</span=>
<span class="family-name’>Doe</span>
</span>
<div class="adr’>

<span c
<span c
<span c

lass="street-address’>1 Microsoft Way</span>,
lass="locality’>Redmond</span>,
lass="region’>WA</span>

50

<spanc
<span cl
<span c!
<span cl

ass=‘type’>work</span> address:
ass="street-address’>1 Microsoft Way</span>,
ass="locality’>Redmond</span>,
ass=‘region’>WA</span>

<span class="postal-code’>98052</span>
</drv>
<div class="tel’>
<gpan class="type’>work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-425-555-1212</span>
</d1v>
</d1v>

A corresponding clipboard data representation might con-
s1st of the following data:

<?7xml version="1.0" encoding="utf-8’7>
<liveclipboard version="0.92"
xmlns:lc="http://www.microsoft.com/schemas/liveclipboard’>
<lc:data>
<lc:format type="vcard” contenttype="application/xhtml+xml”>

55
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<span class="postal-code’>98052</span>
</drv>
<div class="tel’>
<span class="type’>work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-425-555-1212</span>
</drv>
</div>

And the corresponding clipboard data representation
might be as follows:

<?7xml version="1.0" encoding="utf-8"7>

<liveclipboard version="0.92"

xmlns:le="http://www.microsoit.com/schemas/liveclipboard’>
<lc:data>
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-continued -continued
<lc:format type="vcard” contenttype="application/xhtml+xml”> <span class="summary’>The Bellevue Vegetarian February
<lc:tem> Meetup</span>
<div class="vcard’> </a>
<gpan class="fnn’> > <div class="description’>Let’s all get together and meet over a
<span class=‘given-name’>John</span> oreat veggie dinner at Teapot Vegetarian House in Redmond!-</div>
<span class=‘family-name’>Doe</span> <div>Start Date: <abbr class="dtstart’ title="20060208T180000 >
</span> February 8, 2006</abbr></div>
<div class="adr’> <div>End Date: <abbr class=‘dtend’ title="20060208T180000°>
<span class="type’>work</span> address: February &, 2006</abbr></div>
<span class="street-address’>1 Microsoft Way</span>, 10 <div>Location: <span class="location’>Bellevue,Washington
<span class="locality’>Redmond</span>, 98004</span></div>
<span class="region’>WA-</span> <div>UID: <span class="ud’>E1-001-000629872-2</span></div>
<span class="postal-code’> 98032</span> <div>Last Updated: <abbr class="dtstamp’ title=
</d1v> ‘20060119T1841577 >]January 19, 2006</abbr></div>
<div class="tel’> </drv>
<span class="type’>work</span> 15
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-978-555-1212</span> Both of these formats might be represented 1n clipboard
</div> data in a manner similar to or the same as the following:
</d1v>
</lc:tem>
<lc:item>

20 <9xml version="1.0" encoding="utf-8” 7>
<liveclipboard version="0.92"
xmlns:lc="http://www.microsoft.com/schemas/liveclipboard™>

<div class="vcard’>
<span class="in n’>
<span class=‘given-name’>George</span>

<gpan class=‘family-name’>Doe</span> <lc:data> L
</span> <lc:format type="vcalendar” contenttype="application/xhtml+xml”>
<div class="adr’> *ilciltem}

25 <div class="vevent’>

<span class="type’>work</span> address:

<span class="street-address’>1 Microsoit Way</span>,
<span class="locality’>Redmond</span>,

<span class="region’>WA</span>

<a class="url” href="http://www.microsoft.com/events/E1-001-
000629872-2">

<span class=‘summary’>The Bellevue Vegetarian February

<span class="postal-code’> 98052</span> Meetup</span>
</d1v> </ 3:3“" o
<div class="‘te]’> 30) <d1v class="description’>Let’s all get together and meet over a

great veggie dinner at Teapot Vegetarian House 1n Redmond!</div>
<div>Start Date: <abbr class="dtstart’ title="20060208T180000°>
February 8, 2006</abbr></div>
<div>End Date: <abbr class="dtend’ title="20060208T180000°>

<span class="type >work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<gspan class=*value’>+1-978-555-1212</span>

{Eiz} February 8, 2006</abbr></div>
</le-iten> 15 <dwv>Location: <span class="‘location’>Bellevue,Washington
</le-format:= 98004</span></div>
<He-data> <div>UID: <span class="uid’>E1-001-000629872-2</span></div>
</liveclipboard=> <div>Last Updated: <abbr class="dtstamp’ title=
*20060119T1841577°>]January 19, 2006</abbr></div>

</div>

</lc:item>

As discussed previously, the clipboard data may include ,,

' : : </le:t t>
alternate representations or formats for a single item. As one o

<lc:format contenttype="text/calendar’>

example, suppose that an event may be represented using both <Jc:item>

the 1Calendar and hCal standards. With such an example, the <{[CDATA[

1Calendar data might be like the following: i%%ﬁ%‘??&;ﬂgf{

BEﬁGIN:VCAL_ENDAR 45 VERSION:? 0

METHOD:PUBLISH BEGIN:VEVENT

VERSION: 2.0 URL:http://www.microsoft.com/events/E1-001-000629872-2
BEGIN:-VEVENT DTSTART: 20060208 1180000
URL:http://www.microsoft.com/events/E1-001 - g%gﬁjﬁ g%%é%gﬁ ?ﬁogg% 577

000629872-2 50 SUMMARY:The Bellevue Vegetarian February Meetup
DISTART:20060208 110000 DESCRIPTION:Lets’s all get together and meet over a great
DTEND:200602087T180000 veggle dinner at Teapot Vegetarian House in Redmond!

- UID:E1-001-000629872-2
D1TSTAMP:20060119T1841577 _ LOCATION:Bellevue',Washington 98004
SUMMARY:The Bellevue Vegetarian February Meetup END:VEVENT
DESCRIPTION:Let’s all get together and meet over a great . END:VCALENDAR
veggie dinner at i}ft §

Teapot Vegetarian House 1n Redmond! P /lc?f;rit}
UID:E1-001-000629872-2 </lc:data>
LOCATION:Bellevue\, Washington 98004 </liveclipboard>
END:VEVENT 60
END:VCALENDAR

Some clipboard data representations may be associated

_ Inthe same example, the corresponding hCal datamightbe ity sybscription or feed information that may be, in some
like the following: implementations, associated with the feed data 350. Such
ediv clase—vevent’ information may be useful, for example, to transfer refer-
<a class="url’ href="http://www.microsoft.com/events/E1-001- 65 ences to data, to represent feeds or sequences of data, enable
000629872-2"> subscriptions to data or feeds, and so on. In one example, item

data may be provided using, for example, the structured data
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320, and information about a feed that may be used to update
the 1tem data may be provided using the feed data 350. For
example, an 1mitial set of contacts or contact information
might be provided using the structured data 320, and infor-
mation 1n the feed data 350 may be provided to enable an
application to later update the contacts nitially provided
using the structured data. In another example, the feed data
may refer to some other data or information—that 1s, for
example, the feed data may refer to data that 1s not transferred
in the structured data 320. For example, the feed data may
refer to one or more RSS, Atom, or other feeds that contain
additional or other information. The information referred to
by the feed data may be related to or associated with the data
included elsewhere 1n the transfer or clipboard data represen-
tation—such as with updating contact information as previ-
ously introduced—or may refer to data that 1s not included or
associated with the transier or clipboard data representation.
Note also that references may be represented and communi-
cated 1n other fashions that do not use feed references 1n feed
data. For example, a reference might be represented as an
item reference 1n a structured data item.

Feed data may be represented 1n multiple ways, including,
for example, 1n a manner similar to the following:

0 or 1 elements
1 or more elements
0 or 1 elements
0 or more elements

<]c:feeds>
<|c:feed>
<lc:feeditems>
<|c:feeditem>
</lc:feeditems>
</lc:feed/>
</lc:tfeeds>

When represented like this, the “feeds” element may cor-
respond to the feed data 350, the “feed” element may corre-
spond to the feed 1 360 and feed N 362, the “feeditems”
clement may correspond to the feed items 1 364 and feed

items N 368, and the “feeditem” element may correspond to
the feed item 366 and feed item N 367.

A feed, like teed 1 360 and feed N 362, may have associ-
ated mformation about the feed. A feed may be associated
with some or all of the “type™, “ref”, “description”, and “auth-
type” attributes, as well as other attributes. The “type”
attribute may represent the type of data that exists at the
location specified, for example, by the “ref” attribute. For
example, the “type” attribute may include values such as
“RSS”, “Atom”, and so on, or other values. Generally, a wide
variety of feed types may be used, depending upon, for
example, the capabilities ol the endpoints. For example, some
implementations may support RSS, other implementations
may support RSS and also support extensions to RSS to
implement other functionality, and so on. For example, some
endpoints may support “Simple Sharing Extensions™ to
enable bi-directional synchronization of data using RSS or
other feed types. The “ref” attribute may represent a specific
reference or address associated with the feed, like a URL. In
some 1mplementations, this reference may be the location of
the feed itself. The “description” may represent some user-
specified data associated with the feed. Finally, the “auth-
type” attribute may represent some type of authentication
technique or techniques that may or must be used when
accessing the feed.

Each feed may contain some number of sets of feed 1tems,
such as feed items 1 364 and feed items N 368. These may be
represented 1n some cases by one or more “feeditems” ele-
ments. In turn, a set of feed 1tems may contain some number
of feed 1tems, which might be represented using “feeditem™
clements.
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A set of feed 1tems may be associated with the “content-
type”, “type”, and “xpath” attributes, as well as other
attributes. The “contenttype” attribute may represent the con-
tent type of data for the contained “feeditem™ elements. For
example, similar to the structured data, this attribute may
contain data defined by IANA, like “text/calendar”, “appli-
cation/xhtml+xml”, and so on. The “type” attribute may rep-
resent a schema or format type of the data for the contained
“feeditem™ elements. This may be usetul, like before and for
example, 1f an IANA format 1dentifier provided may not be
suificient to completely determine the type. For example,
when the “contenttype” attribute has a value of ““text/calen-
dar” there may be suilicient information to determine that the
data associated with a “feeditem” element 1s formatted using
the 1Calendar standard. In contrast, when the “contenttype”
attribute has a value such as “application/xhtml+xml”, addi-
tional information may be necessary to determine the format
of the data 1n the “feeditem™ element. For example, 1n this
case, the “type” attribute might have a value of “vevent”,
which might indicate that the data 1s formatted using the hCal
standard.

The “xpath” attribute may represent a query—perhaps
using the XPath standard, but also represented using some
other query language or standard—that returns or otherwise
identifies data items from the feed. For example, 1f a feed 1s
retrieved using the “ref” attribute of the parent “feed” ele-
ment, 1n some cases the query represented by the “xpath”
attribute may be executed against the contents of the retrieved
feed to 1dentify particular data items 1n the feed. This may
cnable the feed to contain a variety of data, only some of
which may be relevant for or associated with the clipboard
data, and still enable the clipboard data to be associated
directly with the relevant data. In addition, this may enable the
relevant portions of the data to be changed, perhaps at some
later time, by only changing the value of this attribute; the
actual data 1n the feed would not necessarily need to change.
In implementations that do not use the “xpath’ attribute, or a
similar type of attribute or query, all of the data associated
with the feed may be relevant to, for example, a subsequent
update or data retrieval operation.

Similar to with the structured data discussed previously, in
some 1mplementations, when multiple formats are provided,
it may be useful to order the formats in some fashion. For
example, higher fidelity formats—again, formats that may
provide more data, for example—might be ordered before
lower fidelity formats that do not provide as much data. As
betore, lower fidelity formats may be more widely accepted,
and so still may be preferable for some uses, or for some
applications, web pages, and so on.

A set of feed 1tems may 1n turn be associated with or
contain some number of “feeditem” elements, which may 1n
some cases, enable information retrieved from the feed to be
linked to “item” elements provided, for example, 1n the struc-
tured data 320. A “feeditem” element may be associated with
an “1d” attribute, or some other attribute or data, which may
represent some type of identifier, perhaps a unique 1dentifier,
for the feed item. In implementations that do not use or
include elements like the “feeditem™ element, data may still
be retrieved and used, but 1n some cases the data may not be
linked to the structured data also provided with the clipboard
data.

In at least some implementations, 1f there are multiple
instances of feeds, like feed 1 360 and feed N 362, the order-
ing of “feeditem™ elements beneath each feed may indicate
that particular 1items correspond to each other. For example, in
the case where there are two “feed” elements named X and Y,
the first “feeditem” element associated with “feed” X may
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correspond to the first “feeditem” element associated with
“feed” Y. Also, 1n clipboard data that has structured data 320,
the ordering of “feeditem™ elements may correspond to the
ordering of “item” elements provided in the structured data
320.

An example clipboard data representation that uses feed
data 350 1s provided below, after the discussion of presenta-
tion data.

Finally, some clipboard data representations may be asso-
ciated with presentation data, such as presentation data 380
and presentation format 1 390 and presentation format N 392.
Such data may provide a formatted or display representation
of data that may also be provided elsewhere 1n the clipboard
data. For example, where the structured data 320 includes a
contact, perhaps 1n the hCard or vCard formats, the presen-
tation data may be associated with an instance of the same
contact data represented using HI'ML, JPEG, or some other
presentation data format. In many cases destination applica-
tions, web pages, or the like, that do not understand data in
one or more structured data formats may still understand a
display representation, like HTML or JPEG, and so may still
be able to at least display or present the clipboard data.

Presentation may be represented in multiple ways, includ-
ing, for example, 1n a manner similar to the following:

O or 1 elements
1 or more elements

<|c:presentations>
<|c:format/>
</lc:presentations>

When represented like this, the “presentations” element
may correspond to the presentation data 380, and the “for-
mat” element may correspond to the presentation format 1
390 and presentation format N 392.

The presentation data 380 may be associated with some
number of presentation formats. Each presentation format,
perhaps represented by a “format” element, may be associ-
ated with some or all of the “contenttype™, “type”, “encod-
ing”, “description”, and “ref” attributes, as well as other
attributes. The “contenttype” attribute may represent the con-
tent type of data, for example, for a CDATA section associ-
ated with this format. For example, this attribute may contain
data defined by IANA, like “application/xhtml+xml”, and the
like. The “type” attribute may represent a schema or format
type of the data for the format. Like before, this may be useful,
for example, 11 an IANA format identifier provided may not
be suificient to completely determine the type. The “encod-
ing”” attribute may represent how the data associated with, for
example, a CDATA section 1s encoded. The “description”
attribute may represent data defined by the user or applica-
tion. Finally, the “ref” attribute may contain a reference, for
example a URL, associated with the item.

Similar to with structured data, a “format™ element may
also contain data itself. For example, when using XML, 1f the
data can be represented as well-formed XML data that uses
the UTF-8 encoding, then the XML corresponding to the data
may be appended as a child of the “format” element. In some
other cases, for example when the data may not be repre-
sented as well-formed U'TF-8 XML data, the data may reside
in a CDATA section for the “format” element, optionally
encoded 1n the format described by the “encoding” attribute.

As just one example, suppose clipboard data or destination
data 1s desired that represents contact mmformation in the
hCard format, an RSS feed associated with the contact infor-
mation—so the contact information can be updated at some

later point 1n time, for example—and an HI' ML representa-
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tion of the contact data—perhaps useful, for example, 1 a
destination of the clipboard data does not understand the
hCard format.

With such an example, the hCard contact data might be
represented as follows:

<div class="vcard’>
<span class="In n’>
<span class="given-name’>John</span>
<span class="family-name’>Doe</span>
</span>
<div class="adr’>
<span class="type’>work</span> address:
<span class="street-address’>1 Microsoft Way</span>,
<span class="locality’>Redmond</span>,
<span class="region’>WA</span>
<span class="postal-code’>98052</span>
</drv>
<div class="tel’>
<span class="type >work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-425-555-1212</span>
</drv>
</d1v>
<div class="vcard’>
<span class="fn n’>
<gpan class="given-name’>George</span>
<span class="family-name’>Doe</span=
</span>
<div class="adr’>
<span class="type’>work</span> address:
<span class="street-address’>1 Microsoft Way</span=>,
<span class=‘locality’>Redmond</span=>,
<span class=‘region’>WA</span>
<span class="postal-code’>980352</span>
</d1v>
<div class="tel’>
<span class="type’>work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-425-555-1212</span>
</drv>
</d1v>

In the same example, the RSS data might be represented as
follows:

<?xml version="1.0" encoding="utf-8 7>
<rss version="2.0"">
<channel>
<title>My Friends </title>
<link>http://localhost/FriendsFeed.ashx</link>
<pubDate>Wed, 15 Mar 2006 09:05:43 -0800</pubDate>
<lastBuildDate>Wed, 15 Mar 2006 09:05:43 -0800</lastBuildDate>
<item>
<title>John Doe</title>
<description>
<IHCDATA][
<div class="vcard’>
<span class="In n’>
<span class="given-name’>John</span>
<span class="family-name’>Doe</span>
</span>
<div class="adr’>
<span class="type’>work</span> address:
<gpan class="street-address’>1 Microsoit Way</span>,
<span class="‘locality’>Redmond</span>,
<gpan class="region’>WA</span>
<span class="postal-code’>98052</span>
</d1v>
<div class="tel’>
<span class="type >work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-425-555-1212</span>
</div>
</d1v>

11~

</description>
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-continued

<enclosure
url="http://server/SIS/contact.vci?puid=1688852012477191 &roid=

4EB2576478DA9846 A06EFCC12FFCO185”/>
</1tem>
<item>
<title>George Doe</title>
<description>
<IHCDATA][
<div class="vcard’>
<span class="in n’>
<span class=‘given-name’>George</span>
<span class="family-name’>Doe</span>
</span>
<d1v class="adr’>
<gpan class=‘type’>work</span> address:
<span class="street-address’>1 Microsoft Way</span>,
<gpan class="locality’>Redmond</span>,
<span class=‘region’>WA</span>
<gpan class="postal-code’>98052</span>
</div>
<d1v class="tel™>
<gpan class=‘type’>work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<gpan class="value’>+1-425-555-1212</span>
</d1v>
</dIv>
11~
</description>
<enclosure url="
http://server/SIS/contact.vef?puid=1688852012477191 &roid=
OB69B846EDT7E2241 AEAF6773EAT491837/>
</1tem>
</channel>
</rss>

And 1n the same example, the HIML data for the contact

information might be represented as follows:

<html>
<body>
<table>
<t
<th><b>Fullname</b></th>
<th><b>Street Address</b></th>
<th>< D?City{/ b></th>
<th><b>State</b></th>
<th>< D?Zip{i/ b></th>
<th><b>Phone</b></th>
< Jtr>
<ty
<td>John Doe</td>
<td>1 Microsoft Way </td>
<td>Redmond=</td>
<td>WA</td>
<td>9R8052</td>
<td>+1-425-555-1212</td>
< tr>
<t
<td>George Doe</td>
<td>1 Microsoit Way </td>
<td>Redmond=</td>
<td>WA</td>
<td>+1-425-555-1212</td>
< /tr>
</table>
</body>
</html>

Given all of these data representations, a corresponding,
clipboard data or destination data representation might con-

s1st of the following data:

<7xml version="1.0" encoding="utf-8” 7>
<liveclipboard version="0.92"
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-continued

xmlns:lc="http://www.microsoft.com/schemas/liveclipboard™>
<lc:data>
<]c:format type="“vcard” contenttype="application/xhtml+xml>
<lc:item>
<div class="vcard™>
<span class="fn n’>
<span class=‘given-name’>John</span>
<span class="family-name’>Doe</span>
</span>
<div class="adr’>
<span class="type’>work</span> address:
<span class="street-address’>1 Microsoft Way</span>,
<span class="locality’>Redmond</span=>,
<span class="region’>WA-</span>
<span class="postal-code’> 98032</span>
</d1v>
<div class="tel’>
<span class="type >work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-978-555-1212</span>
</div>
</div>
</lc:item™>
<[c:item>
<div class="vcard™>
<span class="In n’>
<span class=‘given-name’>George</span>
<gpan class="family-name’>Doe</span>
</span>
<div class="adr’>
<span class="type’>work</span> address:
<span class="street-address’>1 Microsoft Way</span>,
<span class="locality’>Redmond</span>,
<span class=‘region’>WA-</span>
<span class="postal-code’> 98052</span>
</d1v>
<div class="tel™>
<span class="type >work</span>
<abbr class="type’ title="voice’> phone: </abbr>
<span class="value’>+1-978-555-1212</span>
</d1v>
</d1v>
</lc:item>
</lc:format>
</lc:data>
<lc:feeds>
<|c:feed type="RSS” ref="http://localhost/FriendsFeed.ashx”
description="My Friends” authtype="“none”>
<lc:feeditems type="“vcard” contenttype="application/xhtml+xml”
xpath="/rss/channel/item/description’>
<lc:feeditem
id="http://server/SIS/contact.vci?puid=1688852012477191 &roid=
4EB2576478DA9846 A06EFCC12FFCO185/>
<lc:feeditem
1d="http://server/SIS/contact.vcl?puid=1688852012477191&roid=
OB69BR46EDTE2241 AE4F6773EATA491837 />
</lc:feeditems=>
</lc:feed>
</lc:feeds>
<|c:presentations™>
<lc:format contenttype="text/html”>
<table>
<tr>
<th>Fullname</th>
<th>Street Address</th>
<th>City</th>
<th>State</th>
<th>Z1p</th>
<th>Phone</th>
<ftr>
<tr>
<td>John Doe</td>
<td>1 Microsoft Way </td>
<td>Redmond</td>
<td>WA</td>
<td>+1-425-555-1212</td>
</tr>
<tr>

<td>George Doe</td>
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-continued

<td>1 Microsoft Way </td>
<td>Redmond-</td>
<td>WA</td>
<td>+41-425-555-1212</td>

< 11>

</table>

</lc:format>
</lc:presentations™
</liveclipboard>

In the same or other implementations, a clipboard data or
destination data representation might also include other ele-
ments, including other data 395. As just one example, a rep-
resentation might include other data associated with provid-
ing more mformation about other schemas that might be used

in the clipboard data or destination data representation. For
example, informationin a “data” element or a “feed” element,
or the like, might be represented using one or more particular
schemas, and the particular schema or schemas might be
described using a schema definition format like the XSD
(XML Schema Definition) format, or one or more of a variety
of other schema definition formats. In some examples,
schema definitions might be included using a top-level ele-
ment—one named “schemas” perhaps—that might include
child elements—each perhaps named “schema”—that con-
tain information defining the schemas. Such schema informa-
tion might be referenced using other parts of the clipboard
data or destination data representation, including the “for-
mat” element, the “feeditem” element, and the like.

As just one specific example, a clipboard data or destina-
tion data representation that includes a schema definition
associated with a contact might be represented as follows,
where the “schemaid” attribute in the “format™ element ref-
erences the “schema” element with the “1d” attribute that has
a value of “17:

<7xml version="1.0" encoding="utf-8” 7>
<lc:liveclipboard version="0.93"
xmlns:lc="http://www.microsoft.com/schemas/liveclipboard™>
<]c:data>
<]c:format type="text/xml” schemaid="1">
<lc:tem>
<URI>http://www.microsoft.com/contacts/abcde</URI>
<Name>John Doe</Name>
<Address>1 Microsoft Way, Redmond, WA 98052</Address>
<PhoneNumber>425-555-1212</PhoneNumber>
</lc:item>
</lc:format>
</lc:data>
<lc:schemas>
<lc:schema 1d="1" type="http://www.w3.0rg/2001/XMLSchema’>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema’>
<xs:complexType name="SimpleContact’>
<Xs:sequence->
<xs:element name="URI” minOccurs="1" maxOccurs="1"
type="xs:anyURI”/>
<xs:element minOccurs="1" maxOccurs="“1" name="Name”
type=""xs:string’’/>
<xs:element minOccurs="0" maxOccurs="1" name="Address’
type=""xs:string”’/>
<xs:element minOccurs="0" name="PhoneNumber” type=
“Xs:string”’/>
</Xs:sequence>
</xs:complexType>
</xs:schema™>
</lc:schema>
</lc:schemas™>
</lc:liveclipboard>

2

Turning now to FIG. 4, this figure and the related descrip-
tion are intended to provide a brief and general description of
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an exemplary computing environment in which the various
technologies described herein may be implemented.
Although not required, the technologies are described herein,
at least 1n part, 1n the general context of computer-executable
instructions, such as program modules that are executed by a
controller, processor, personal computer, or other computing
device, such as the computing device 400 1llustrated in FI1G. 4.

Generally, program modules include routines, programs,
objects, components, user iterfaces, data structures, and so
on, that perform particular tasks, display particular informa-
tion, or implement particular abstract data types. Operations
performed by the program modules have been described pre-
viously with the aid of one or more block diagrams and
operational tlowcharts.

Those skilled 1n the art can implement the description,
block diagrams, and operational tlows in the form of com-
puter-executable instructions, which may be embodied in one
or more forms of computer-readable media. As used herein,
computer-readable media may be any media that can store or
embody information that 1s encoded 1n a form that can be
accessed and understood by a computer. Typical forms of
computer-readable media include, without limitation, both
volatile and nonvolatile memory, data storage devices,
including removable and/or non-removable media, and com-
munications media.

Communication media embodies computer-readable
information 1n a modulated data signal, such as a carrier wave
or other transport mechanism, and includes any information
delivery media. The term “modulated data signal” means a
signal that has one or more of 1ts characteristics set or changed
in such a manner as to encode information 1n the signal. By
way ol example, and not limitation, communications media
includes wired media such as a wired network or direct-wired
connection, and wireless media such as acoustic, RF, infrared
and other wireless media.

The computing device 400 illustrated 1n FI1G. 4, 1n 1ts most
basic configuration, includes at least one processing unit 402
and memory 404. In some implementations, the computing
device 400 may be associated with or include, for example,
some or all of the elements described with reference to FIG.
2, such as the source application 210, the destination appli-
cation 220, the adapter application 230, and/or the clipboard
240. In some 1implementations, the processing unit 402 may
be a general purpose central processing unit (CPU), as exists,
for example, on a variety of computers, including desktop and
laptop computers. Depending on the exact configuration and
type ol computing device, the memory 404 may be volatile
(such as RAM), non-volatile (such as ROM, flash memory,
etc.), or some combination of the two. This most basic con-
figuration 1s illustrated in FIG. 4 by dashed line 406. Addi-
tionally, the computing device 400 may also have additional
features and functionality. For example, the computing
device 400 may also include additional storage (removable
and/or non-removable) mcluding, but not limited to, mag-
netic or optical disks or tape. Such additional storage 1s 1llus-
trated 1n FIG. 4 by the removable storage 408 and the non-
removable storage 410.

The computing device 400 may also contain one or more
communications connection(s) 412 that allow the computing
device 400 to communicate with other devices and services.
For example, the computing device might have one or more
connections to a variety ol communication means or comput-
ing devices. The computing device 400 may also have one or
more mput device(s) 414 such as an 1image input devices like
cameras or scanners, keyboards, mice, pens, voice input
devices including microphone arrays, touch mput devices,
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and so on. One or more output device(s) 416 such as a display,
speakers, printer, and so on, may also be included 1n the
computing device 400.

Those skilled 1in the art will appreciate that the technologies
described herein may be practiced with computing devices
other than the computing device 400 1llustrated in FIG. 4. For
example, and without limitation, the technologies described
herein may likewise be practiced 1n hand-held devices includ-
ing mobile telephones and PDAs, multiprocessor systems,
microprocessor-based or programmable consumer electron-
ics, network PCs, minicomputers, mainirame computers, and
the like. Each of these computing devices may be described,
at some level of detail, by the system of FIG. 4, or may be
described differently.

The technologies described herein may also be imple-
mented 1n distributed computing environments where opera-
tions are performed by remote processing devices that are
linked through a communications network. In a distributed
computing environment, program modules may be located 1n
both local and remote devices.

While described herein as being implemented 1n software,
it will further be appreciated that the technologies described
herein may alternatively be implemented all or in part as
hardware, firmware, or various combinations of software,
hardware, and/or firmware.

Although some particular implementations of methods and
systems have been illustrated 1n the accompanying drawings
and described 1n the foregoing text, 1t will be understood that
the methods and systems shown and described are not limited
to the particular implementations described, but are capable
of numerous rearrangements, modifications and substitutions
without departing from the spirit set forth and defined by the
tollowing claims.

What 1s claimed 1s:

1. A system comprising:

at least one processing unit; and

at least one memory comprising:

a first application,

a second application,

a clipboard for enabling information exchange between the

first application and the second application, and

instructions that when executed by the at least one process-

ing unit perform a method comprising:

1n response to a copy operation initiated by a user while
using the first application, generating structured clip-
board data comprising a content type attribute repre-
senting a type of at least one data 1tem, a description
attribute representing any information provided by
the user or the first application, and a uniform
resource attribute containing a reference to a location
of the at least one data item and storing the structured
clipboard data 1n the clipboard,

in response to a paste operation initiated by the user
while using the second application: automatically
processing the structured clipboard data in the clip-
board to determine whether the second application 1s
capable of handling text only or whether the second
application 1s capable of handling richer data,

if the second application 1s capable of handling text only,
invoking a function to provide the structured clip-
board data 1n the clipboard as text only and executing
the paste operation by pasting the text, or

if the second application i1s capable of handling richer
data, automatically processing the structured clip-
board data in the clipboard, including: processing the
type of the at least one data 1item based on the content
type attribute representing the type of the at least one

30

data item, retrieving data for pasting from: (1) either
the at least one data 1tem or (2) based on the uniform
resource attribute contaiming the reference to the loca-
tion and executing the paste operation by: pasting the

5 data and pasting any information provided by the user

or the first application.

2. The system of claim 1, wherein the structured clipboard
data further comprises an i1dentifier attribute for 1dentifying
the at least one data 1tem.

10 3. The system of claim 1, wherein the reference to the
location comprises a uniform resource locator.

4. The system of claim 1, wherein the at least one memory
further comprises 1nstructions that when executed by the at
least one processing unit perform a method comprising per-

15 mitting an application to register to be notified of an event.

5. The system of claim 1, wherein the at least one memory
further comprises instructions that when executed by the at
least one processing unit perform a method comprising
implementing an application programming interface.

20 6. The system of claim 5, wherein the at least one memory
turther comprising istructions that when executed by the at
least one processing unit perform a method enabling execu-
tion of instructions, via the application programming inter-
face, 1n response to an event or operation associated with the

25 clipboard.

7. A system comprising:

at least one processing unit; and

at least one memory comprising;:

a first application,

30 a second application,

a clipboard for enabling information exchange between
the first application and the second application, and

istructions that when executed by the at least one pro-
cessing unit perform a method comprising:

35 in response to a copy operation initiated by a user
while using the first application: generating struc-
tured clipboard data comprising a content type
attribute representing a format of a plurality of data,
a description attribute representing any informa-

40 tion provided by the user or the first application, a
uniform resource attribute containing a reference to
a location of the plurality of data, and an 1dentifier
attribute for identifying data items 1in the plurality
of data and storing the structured clipboard data 1n

45 the clipboard,

1in response to a paste operation initiated by the user
while using the second application, automatically
processing the structured clipboard data 1n the clip-
board, including: processing the type of the plural-

50 ity ol data based on the content type attribute rep-
resenting the type of the plurality of data, retrieving
the data items based at least on the uniform
resource attribute containing the reference to the
location and the identifier attribute for identifying

55 the data 1items in the plurality of data, and executing

the paste operation by: identilying the data items 1n

the plurality of data, pasting the data items such that
the user may access the data items with the second
application, and by processing the description

60 attribute pasting any information provided by the
user or the first application such that the user may
access the mnformation provided by the user or the
first application with the second application.

8. The system of claim 7, wherein the reference to the

65 location comprises a uniform resource locator.

9. The system of claim 7, wherein the at least one memory
turther comprises instructions that when executed by the at
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least one processing unit perform a method comprising per-
mitting an application to register to be notified of an event.

10. The system of claim 7, wherein the at least one memory
turther comprises 1nstructions that when executed by the at
least one processing unit perform a method comprising
implementing an application programming interface.

11. The system of claim 10, wherein the at least one
memory further comprising instructions that when executed
by the at least one processing unit perform a method enabling
execution of instructions, via the application programming
interface, i response to an event or operation associated with
the clipboard.

12. The system of claim 7, wherein the at least one memory
turther comprises instructions that when executed by the at
least one processing unit perform a method comprising gen-
erating an authentication attribute representing a type of
authentication technique that may be used to access the data
items 1n the plurality of data.

13. The system of claim 12, wherein the at least one
memory further comprises instructions that when executed
by the at least one processing unit perform a method com-
prising automatically processing the authentication attribute.

14. A system comprising:

at least one processing unit; and

at least one memory comprising:

a first application,
a second application,
a clipboard for enabling information exchange between
the first application and the second application, and
instructions that when executed by the at least one pro-
cessing unit perform a method comprising:
in response to a copy operation initiated by a user
while using the first application: generating struc-
tured clipboard data comprising a content type
attribute representing a format of a plurality of data,
a description attribute representing any informa-
tion provided by the user or the first application, a
uniform resource attribute containing a reference to
a location of the plurality of data, and an 1dentifier
attribute for identitying data items 1n the plurality
of data and storing the structured clipboard data 1n
the clipboard,
1n response to a paste operation initiated by the user
while using the second application: automatically
processing the structured clipboard data in the clip-
board to determine whether the second application
1s capable of handling text only or whether the
second application 1s capable of handling richer

data,
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i the second application 1s capable of handling text
only, mnvoking a function to provide the struc-
tured clipboard data as text only and executing
the paste operation by pasting the text, or

if the second application 1s capable of handling

richer data, processing the type of the plurality of
data based on the content type attribute repre-
senting the type of the plurality of data, retriev-
ing the data 1tems based at least on the uniform
resource attribute containing the reference to the
location and the i1dentifier attribute for 1dentify-
ing the data 1items in the plurality of data, and
executing the paste operation by: identifying the
data 1tems in the plurality of data, pasting the
data 1tems such that the user may access the data
items with the second application, and by pro-
cessing the description attribute pasting any
information provided by the user or the first
application such that the user may access the
information provided by the user or the first
application with the second application.

15. The system of claim 14, wherein the reference to the
location comprises a uniform resource locator.

16. The system of claim 14, wherein the at least one
memory further comprises instructions that when executed
by the at least one processing unit perform a method com-
prising permitting an application to register to be notified of
an event.

17. The system of claim 14, wherein the at least one
memory further comprises instructions that when executed
by the at least one processing unit perform a method com-
prising implementing an application programming interface.

18. The system of claim 17, wherein the at least one
memory further comprising instructions that when executed
by the at least one processing unit perform a method enabling
execution of instructions, via the application programming
interface, 1n response to an event or operation associated with
the clipboard.

19. The system of claim 14, wherein the at least one
memory further comprises instructions that when executed
by the at least one processing unit perform a method com-
prising generating an authentication attribute representing a
type ol authentication technique that may be used to access
the data 1tems 1n the plurality of data.

20. The system of claim 19, wherein the at least one
memory further comprises instructions that when executed
by the at least one processing unit perform a method com-
prising automatically processing the authentication attribute.
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